The functional duality of HoxB4 in hematopoietic reconstituting cells.
Transplantation of CD34⁺ hematopoietic reconstituting cells (HRC) is an important treatment modality. The cells needed for clinical hematopoietic reconstitution after myeloablation most commonly derive from bone marrow which have been mobilized into the peripheral blood. The number of CD34⁺ cells in mobilized blood samples is used to indicate the appropriateness of transplantation although it does not evaluate the two necessary functions for successful transplantation: long-term reconstitution mediated by cells with self-renewing proliferation and short-term hematopoietic differentiation mediated by progenitor cells. Using a novel high-resolution immunophenotyping technology on a flow cytometric platform, we have assessed uniformly mobilized CD34⁺ cells for expression levels of 16 molecules previously associated with HRC function and sought correlations of these expression data with functional short-term assays for colony formation that do predict successful transplantation. We found that colony-forming units were significantly correlated with HoxB4 expression, which was explained by the number of CD34⁺ cells in the samples. However, analysis of colony-forming units normalized to the CD34⁺ cell count revealed a significant negative correlation with HoxB4 expression. Thus, increased levels of HoxB4 enhance CD34⁺ cell number via self-renewing expansion but concomitantly depreciate the capacity for short-term differentiation per cell. Our findings demonstrate the translation of experimental findings into a clinical setting and suggest that the expression level of HoxB4 in CD34⁺ cells can be used as a measure of a sample's appropriateness for transplantation.